, 251-257-The effects of ligation of the vas deferens, the corpus epididymidis and the vasa efferentia on the testicular function were studied in sexually mature rats. The significant decrease in the testicular weight was observed after ligation of the corpus epididymidis and the vasa efferentia. However, neither the weight of the ventral prostate and of the seminal vesicle, nor the plasma testosterone level showed significant changes. The results suggest that the ligation at the three locations would not affect the endocrine function of the testis. The changes in the testis would mainly affect the spermatogenesis. The effects of sperm stasis on the testicular function were also discussed. vas deferens; corpus epididymidis; vasa efferentia; testicular function Vasectomy has been generally accepted as a safe procedure in male contracep tions and used widely in the world as a means of population control. In recent years several reports have directed an attention to the relationship between an accumulation of the sperm in the ductal system and testicular function (Horan 1973 (Horan , 1975 Johnson and Howards 1975; Kuwahara and Frick 1975) . Horan (1975) has shown in his animal experiments that epididymal stasis of the sperm caused testi cular atrophy, and when the stasis was dominant, testicular effects were invariably seen. He has further noticed interstitial cell hyperplasia after vasectomy which was reported also in man (Gupta et al. 1975) . Kuwahara and Frick (1975) have shown a discrepancy of testicular histology between rats which formed the spermatic cyst after the ligations and those which did not. These observations suggest that the sperm stasis would affect the testicular function.
Vasectomy has been generally accepted as a safe procedure in male contracep tions and used widely in the world as a means of population control. In recent years several reports have directed an attention to the relationship between an accumulation of the sperm in the ductal system and testicular function (Horan 1973 (Horan , 1975 Johnson and Howards 1975; Kuwahara and Frick 1975) . Horan (1975) has shown in his animal experiments that epididymal stasis of the sperm caused testi cular atrophy, and when the stasis was dominant, testicular effects were invariably seen. He has further noticed interstitial cell hyperplasia after vasectomy which was reported also in man (Gupta et al. 1975 ). Kuwahara and Frick (1975) have shown a discrepancy of testicular histology between rats which formed the spermatic cyst after the ligations and those which did not. These observations suggest that the sperm stasis would affect the testicular function.
Vasectomy or vasoligation is not necessarily an adequate procedure for the investigation of sperm stasis, because postoperative formation of the spermatic cyst and absorptive function of the epididymis would influence the results. The purpose of this investigation is to study the effect of sperm stasis on the testicular function by means of the ligation at three different locations of the ductal system; namely, vas deferens, corpus epididymidis and vasa efferentia.
MATERIALS AND METHODS
A nimals. A total of 44 mature wistar rats, weighing 230-270 g, were used. They were divided into the following four groups: Group A, 14 rats for control sham-operation; Group B, 10 rats for vasoligation; Group C, 10 rats for ligation of corpus epididymidis: and Group D, 10 rats for ligation of vasa efferentia.
The ligation procedure at different locations of the ductal system was the same as in the previous paper (Kuwahara and Frick 1975) , except that the operation was performed bilaterally.
The animals were maintained on a cycle of twelve hr light and twelve hr dark after the operation.
Forty days after the surgery each rat was weighed and then killed by a blow on the head. The testis, epididymis, seminal vesicle and ventral prostate were removed and weighed. The blood was taken at the same time from the versa cava for evaluation of testosterone.
The radioimmunoassay was used to determine testosterone in the plasma as described by Furuyama et al. (1970) .
RESULTS
The results of experiments in each group are shown in Tables 1 to 4. Analysis of variance by t-test is shown in Table 5 .
Body weight
The mean body weight in the groups B and C was lower than in the control group (p<0.05).
Testicle weight
The testicle weight in the groups C and D was lower than that in the control group (p<0.01).
Epididymis weight
A marked increase in weight was observed in the epididymis head of the group C and in the tail of the group B. The lower weight was observed in the epididymis head of the group D, and in the epididynus tail of the groups C and D. These differences were stochastically significant (p<0.01).
Weight of seminal vesicle and ventral prostate
The seminal vesicle and ventral prostate tended. to increase in weight in each ligated group, although not significant stochastically Plasma testosterone A marked individual variation was observed in each group. Analysis of variance indicated no significant difference. Spermatic cysts were formed in the groups B and C, but not in the group D. The location was mainly the ligated site proximal to the testis. In the group B, the cysts were found in 19 out of 20 (95%) as shown in Table 2 , and 23 cysts in total were present; 10 at the vas deferens and 13 at the epididymis tail. In the group C, the cysts were found in 14 out of 20 (70%) as shown in Table 3 , and all cysts were observed at the ligated site near the epididymis. The cause of a decrease in testicular weight is unknown. However, a hydrostatic effect due to the ligation is suggested. Horan (1975) showed in human studies that when the stasis of sperm in the epididymis was high, it had invariably some effects on the testis. He also noted in another paper (1973) that vasoligation animals, in which complete and long-term stasis was achieved, had either substantial impairment of spermatogenesis or testicular atrophy. The present results that the group of vasoligation showed no significant decrease in the testicular weight were in accord with many previous papers (Kar et al. 1965 ; McGlynn and Erpino 1974; Neaves 1974 Neaves , 1975 , . Howards et al. 1975 ). The dif ference in the results from the ligation of the corpus epididymidis or the vasa effe rentia, in which a decrease in the testicular weight was observed, is probably due to whether or not the whole epididymis is preserved with the testis. In the ligation of the vasa efferentia in which the testis is isolated from the epididymis, the degeneration was observed in seminiferous tubules in animal experiments (Smith 1961 (Smith -1962 Kuwahara and Frick 1975) . Horan (1975) reported also in his human studies that the testes from the patients whose vasa efferentia had been ligated previously showed "ghosts" of seminiferous tubules. These findings suggest a great role of the epididymis in maintaining the testis after the ligation.
It is well known that the epididymis and vasa efferentia have an absorptive function. Reid and Cleland (1957) showed that the concentration of spermatozoa was lower in the rete testes but rose rapidly in the terminal part of the vasa efferentia and reached the maximum in the zone 2 of the epididymis. Levine and Marsh (1971) showed that the epididymis reabsorbed about 70% of the fluid formed in the seminiferous tubules. The more proximal region reabsorbs about 46% of the fluid, and the remainder of the epididymis 23%. In addition, spermatic cysts at the cut end of the vas deferens or the epididymis are observed both in vasectomized man (Schmidt 1966 ) and in animals (Smith 1961 (Smith -1962 Flickinger 1972; Sackler et al. 1973; Kwart and Coffey 1973; Neaves 1974; Howard,", et al. 1975 ). The signi ficant weight changes of the head and tail of the epididymis seem to be simply explained by whether an inflow of spermatic fluid is blocked and whether a analysis of variance by t-test spermatic cyst is formed.
McGlynn n and Erpino (1974) showed the significant weight changes after vasectomy on similar occasion. After the ligation a spermatic cyst would act as a kind of "shock absorber" in the ductal system and protect the testis from the abnormal pressure for a relatively long period.
It seems therefore likely that when hydrostatic changes occur in the ductal system by the ligation, both the absorptive function and the volume of the organs, including a spermatic cyst, contribute to controlling intracanalicular pressure and prevent the testes from its deleterious effect. If the spermatic cysts were to continue to extend into the efferent ducts, they cause also suppression of the testicular function (Kwart and Coffey 1973) . These absorptive function would be more active after the ligation than in the normal condition.
Recently, Johnson and Howards (1975) measured intratubular hydrostatic pressure in seminiferous tubules after vasectomy and concluded that a decline in spermatogenesis and/or fluid secretion was not the direct results of increased pressure in the seminiferous tubules or caput epididymidis. In spite of their findings, the possibility of the hydrostatic effect on the testis cannot be excluded , because they observed a significant decrease in testicular weight at the same time . In this regard a question still remains whether or not their findings reflected the condition in which the effect of the ligation, i.e., the hydrostatic effect , already had developed in the testis. Their findings would agree with those of the ligation of the corpus epididymidis and vasa efferentia in our case . The difference in the testicular weight would probably be attributed to the differences of experimental animals and of the observation day after the surgery. They used hamsters and observed the result in two weeks after vasectomy.
There are several reports of interstitial cell hyperplasia after vasectomy in than (Horan 1975; Gupta et al. 1975 ) and in animal (Kothari et al. 1973 ). Gupta et al. (1975) discussed in the light of Steinach's original hypothesis (1927) that vasectomy could rejuvenate aging males by improving the endocrine function of the testes . However, it is obvious that interstitial cell hyperplasia under a , microscope is only an indirect index of the testicular endocrine function. It is generally accepted that vasectomy induces no significant change in hormonal condition according to testo sterone, FSH and LH measurements (Johnsonbaugh et al . 1975; Varma et al . 1975 ).
As to the testosterone determination in rats , the findings of Bartke et al.
(1973) are noteworthy. They showed that there was a striking individual variation in the values of rats and mice. They pointed out further that two to three -fold fluctuations in testosterone concentration in plasma were detected even in the same annual at different times. Therefore, the weight of the accessory organs would be more reliable than the testosterone level in detecting a , change of testicular endocrine function. in rats.
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